Focus on phosphoaspartate and phosphoglutamate.
Protein phosphorylation is a common signalling mechanism in both prokaryotic and eukaryotic organisms. Whilst the focus of protein phosphorylation research has primarily been on protein serine/threonine or tyrosine phosphorylation, there are other phosphoamino acids that are also biologically important. Two of the phosphoamino acids that are functionally involved in the biochemistry of protein phosphorylation and signalling pathways are phosphoaspartate and phosphoglutamate, and this review focuses on their chemistry and biochemistry. In particular, we cover the biological aspects of phosphoaspartate and phosphoglutamate in signalling pathways and as phosphoenzyme intermediates. In addition, we examine the synthesis of both of these phosphoamino acids and the chemistry of the acyl phosphate group. Although phosphoaspartate is a major component of prokaryotic two-component signalling pathways, this review casts its net wider to include reports of phosphoaspartate in eukaryotic cells. Reports of phosphoglutamate, although limited, appear to be more common as free phosphoglutamate than those found in phosphoprotein form.